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AEROLOGICAL OBSERVATIONS 
[Aerological Division, D. M .  LITTLE in Charge] 

By L. P. HARRISON 

FEBRUARY 1938 

Mean free-air data based on a,irplane. weather and radio- 
meteorograph observations during the month of February 
1938 are given in table 1, which includes t,he basic ele- 
ments, bsrometric pressure, temper! ture, and rela.tive hu- 
midity a t  various sta.ndarc1 geonietnc heights. "Means," 
which hdve been computed by the custoniar method of 

observatione a t  the surface and less tha.n 5 a t  the s tmd- 
ard heights, except those within the layer of monthly rer- 
tkad range of the tropopause for w-hic.li 15 observations 
are also required. (For furthe,r det,ails, see January 1938 
Monthly Weather Review, Aerological Observations.) 

Chart I shows that t'he mean surjucc! temperatures dur- 
ing February w-ere above normal almost over t.he ent,ire 
country. A small area inc.luding Mont>ana and part of 
North Dakota and a sepa.rate area in northern California 
had subnormal surface temperatures. 

Table 1 shows that the mean free-air relative huniicli- 
ties in the vicinity of Nashville, Tenn., Spokane, Wtisli., 
and the Cdifornia coast w.ere relatively high on the whole 
in comparison to those which premiled over adjacent land 
areas. They were relat,ively low a t  moderate and higher 
elevations (I .5-5 kilometers) in the vicinity of Pensacola, 
Fla. 

Isobaric c.harts constructed by use of t8he mean mont,lily 
free-air baromet,ric pressure over the country indicated 
t8he locatmion of a statist,ic,al center of minimum pre,ssure 
in the vicinity of Sault Ste. Ma.rie, Mich., and a c,enter of 
maximum pressure toward the Gulf of Mexico. 

Table 2 shows the free-a.ir resultant winds ba.secl 011 
pilot-balloon observations made near 5 a,. in. (se,venty-fifth 
meridian time) during February. The re,sultant wind di- 
re.c t>ions were generally dose to  iiormad over the greater 
portion of the c.ountry, wit,h not,nble departures near bhe 
west coast,, the central and southe,rn Plateau re,gions and 
t,he Florida. Peninsula. At Oakland and San Diego, Calif., 
t.hrough the stratum from 0.5 to about 2.5 or 3.0 kilome- 
ters, mean sea level, the, resultant winds were most,ly ori- 
ented count,ercloc,kwise from normal by amounts ranging 
from about 140' to 70' over the former station and 100' 
to 40' over the la.t,ter. Similarly, a.t Seattle, Wa.sh., the 
a.mount,s of count8erc.lockwise orient,a tion were from a.bout. 
20' to 135', and a.t Spokane, Wash., betwee,n 1-3 kilonie- 
ters, mean sea level, they were. about 40' to 65'. How- 
ever a t  4 kilometers, over the lat,te,r plac,e, the nrientn- 
tion was 55' clockwise. At 2.5 kilomet.ers, mea.n se.a le\-el, 
over Medford, Oreg., t,hs orientation was count,erc.lock- 
wise about 50'. Thus dong the west co&, the nort,herly 

differences, are not given where there a,re P ess t,han 15 

components normal during February were this month re- 
placed by southerly components in the lower levels, and 
westerly components were more pronounced than usual. 

The resultant directions a t  Salt Lake City, Utah, and 
Albuquerque, N. Mex., in the layer 2 to 4 kilometers, 
mean sea level, were oriented counterclockwise from 
normal by amounts ranging from 20' to 60°, and 20' to 
45O, respect,ively. Here too the southerly components 
were more pronounced tha.n generally is the case. At 
Key West, Fla., t8he monthly resultant directions were 
rot8at,ed count.erc,lockwise from the normal by amounts 
which increased from 26' a t  0.5 kilometer to 248O a t  3 
kilometers, mean sea level, so that easterly and northerly 
componentas were dominant instead of the more usual 
southerly and westerly components a t  moderate eleva- 
tions; i. e . ,  t'he air resultant flow was from the Atlantic 
Ocean ra.ther than from the Gulf of Mexico and the 
Caribbean Sea BS has been the general rule in recent 
years in this regon. 

The monthly resultant, velocities of the free-sir winds 
up to the levels for which data were available were 
generally in excess of the normal westward of a line 
running from Vancouver to, say, New Orleans, La., and 
deficient with respect to the normal eastward of that 
line, except over the Mississippi and Ohio River valley 
basin up to 1.5 kilometers, mean sea level, where excesses 
a.lso prevailed. Most of the departures of resultant ve- 
locity from normal fell within the range * 2  meters per 
second, but in several areas significantly larger departures 
occurred. In particular, the departures from normal in 
met8ers per second a,t va.rious elevat.ions above sea level 
were: at  1 kiloniet'er, Oklahoma City, Okla., f3.7, 
Chicngo, Ill., +3.2, Detroit, Mich., -3.8; a t  1.5 kilo- 
meters, Medford, Oreg., f3.8, Seat,tle, Wash., +3.2; a t  
2.0 kiloniet,ers, Atlanta, Ga.,  - 3 . i ;  a t  2.5 kilometers, 
Spokane, -4.8, Atlanta, -4.0; at 3.0 kilometers, Spo- 
kane, -3.6, Me.dford, -3.1, Cheyenne, Wyo., -4.0, 
Pensac.ola, Fla., -4.6, Boston, Mass. -3.5; at 4 kilo- 
meters, Oa.kland, Calif., +8.1, San Diego, Calif., +4.4, 
Albuquerque, N. Mex., +4.2, Spokane, -3.6, Pensacola, 
-3.4; at, 5 kilometers, San Diego, $4.8, Albuquerque, 
+9.4, Atlanta., -5.8. 

Table 3 shows the maximum free-air wind velocities 
and their direcbions for va.rious sections of the .United 
Stmates during February as determined by pilot balloon 
observn.tions. The extareme ma,?rimum was 61.6 meters 
per second from the nort8h a.t 8,600 mete.rs, mean sea level, 
over Illodena, Utah, on Pcbruary 17. 
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TABLE 1.-Mean free-air, barometric pressures ( P )  in  mb., temperatures ( T )  i n  C., and relative huniiddies ( R .  H. )  i n  percent, obtained by 

airplanes or radiometeorographs durbug February 1958 

Stations 

St. Thomas, V. 1.3 (8m) _ _ _ _ _  

I Altitude (meters) mean sea level 

surface 500 Loo0 1,600 2,000 2, 500 3,000 4,000 5,000 

NUID- 
b e r o f P  T 2 : P  T E: P T E: P T i: P T g; P T P T g: P T g: P T E: 
ohs. ----_--_------__-- ----- ------ 

30 1,018 24.3 76 882 20.5 87 907 16.7 92 854 13.6 91 805 11.1 83 758 11.5 47 713 10.1 27 632 4.4 18 659 -1.8 13 

Altitude (meters) mean sea level) 

6,000 I 7,000 I 8.000 I 9,000 I 10,000 I 11,oOO I 12,OOO 1 13,000 I 14,000 I 1  

,:::e Atlanta, Billings, Boston, Cheyenne. 

(1’554 m, 

Boston, Mass .__._________.._ 
Burbank. Calif _..__._____._. 

C.hicago. C.incin- Detroit, Houston, Key West., Medford, Nashville. 

LATE REPORT FOR JANUARY 1938 

.% 
d 

1.1 
0.8 
3.0 
4 .2  
6.9 
7.1 

11.1 
13.1 
. - - - - 

Altitude (meters) mean sea level I 

_ -  
C 
.E u 

s g  
P a  -~ 

e 

46 
81 
W2 
96 
79 
36 
13 

...... - -. - -. 

--- 

Surface-.--- 348 0.9 346 
500 ._________ _ _  _ _ _ _  _.__. 19 
1.000 _____.__ ..___. _ _ _ _ _  273 
1,500 _._.____ _.____ - _ _ _ _  283 
2.ooo _ _ _ _ _ _ _ _  243 2. s 2711 
2.500 _ _ _ _ _ _ _ _  247 5.6  279 
3,000.. ___.__ 246 9.2 234 
4,000 .____._. 248 15.5 284 
5.000 _ _ _ _ _ _ _ _  248 21.2 282 

-- 
0 

1.2 259 
0.7 _ _ _ _ _  
1.6 - _ _ _ _  
4.7 235 
5 .4  282 
5.9 275 
5.9 281 
9.8 271 
1.4 _.___ 

-- 
.- - . $  
2 i  
P a  -- 

2.6 361 
6.6 81 
5.4 148 
4.5 171 
3.1 197 
1.9 a06 
1.6 280 
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Northeast 1 _ _ _ _ _ _ _ _ _  
Esst Central 1 _____. 
Southeast J ________. 
North Central 4----- 
Central 1 _ _ _ _ _ _ _ _ _ _ _ _  
South Central # - - - - -  
North- 7 _______. 
West Central J _ _ _ _ _ _  
Bouthwast * ________. 

TABLE 2.--Presair resultant winds (mdars per wrond) based on piloi-balloon observations mads near 6 a .  m. (E.  8. T.) during 
February 1038-Continued 
[Wind from N=3@0°, E-sO", etc.] 

42.1 
40.8 
36.0 
40.2 
42.2 
33.2 
46.2 
37.0 
31.6 

Altitude 
(meters) 
m. 8 .  1. 

E B E i $ E  ----- 
0 0 0 

sIlIfaW.---- 327 2.6 141 a 7  283 
600 _ _ _ _ _ _ _ _ _ _  308 6.0 202 2.8 a00 
1,wO _ _ _ _ _ _ _ _  306 8 .8  229 4.8 232 
1.600 _ _ _ _ _ _ _ _  302 10.9 243 4.9 2-50 
2,000 _ _ _ _ _ _ _ _  311 1 2 9  252 4.9 266 
2.500 _ _ _ _ _ _ _ _  29Q 10.2 260 4.3 285 
3,000 _ _ _ _ _ _ _ _  _ _ _ _ _ _  .____ 307 6.9 7.87 
4,000 _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  324 12.9 277 
6,000 _ _ _ _ _ _ _ _  - _ _ _ _ _  _ _ _ _ _  . _ _ _ _ _  _ _ _ _ _  _____. 

Kylertown ._________ 
Wsshlngton _ _ _ _ _ _ _ _ _  
Charlaston _ _ _ _ _ _ _ _ _ _  
Minne8pOlkI _ _ _ _ _ _ _ _  
Mohe..- .- .- .-- .- .-  
Oklahoma City..--- 
Medlord. _ _ _ _ _ _ _ _ _ _ _  
Sacramento _ _ _ _ _ _ _ _ _  
H a m -  _ _ _ _ _ _ _ _ _ _ _ _ _  

1 Navy stutions. 

62.1 
42 8 
36.6 
4 2  8 
39.0 
37.0 
40.2 
38.0 
39.0 

3 "if! - 
B E * R  ---- 

0 0 

0.3 360 1.8 10 
2 4  333 1.8 158 
8.4 287 6.1 199 
7.7 291 6.2 219 
8.9 2 9 6 7 . 4  233 
9.3 2 8 0 9 . 1  266 
8.2 281 9.8 276 
0.7 256 8 .6  267 - - - _ _  - - - - - - - - -- - . 

N N W - - - -  
N W - - - - - -  
WNW.-.. 
NW _ _ _ _ _ _  
NW _ _ _ _ _ _  
WSW---.- 
WSW.-.-. 
SEW ...--. 
w s w . - - - -  

- 
R - 3 
s - 
1.0 
1. 1 
1.3 
2 2  
3.3 
3.6 
6.6 
1 0  
__-. 
- 

2,950 
3.080 
4.b30 
3,110 
2.930 
3,370 
6.000 
2.800 
4000 

0 

27 2.9 237 1.6 
I33 a 4  237 4.4 

298 2.6 269 7.6 
319 4.1 279 9.7 
303 6.1 272 10.1 
298 6.2 300 11.2 
304 3.0 288 11.6 
302 6.3 _ _ _ _ _  _____. 

. - - - - - - - - - - - - - -- - - - - - - . 

Kylertown ._________ 
Greensboro _ _ _ _ _ _ _ _ _  
Charleston ._________ 
Fargo. _____________. 
Evansville. _ _ _ _ _ _ _ _ _  
Oklahoma City..--- 
Boise _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sacramento _ _ _ _ _ _ _ _ _  
Albuquerque. - _ _ _ _ _  

-- 
b .B 
3 g 
$ E  -- 

0 

1.0 104 
3.6 
5.2 134 
7.0 204 
4.9 219 
6.4 231 
4.7 219 _ _ _ _  346 - - -_ - - - - - . 

33.2 
36.4 
37.6 
38.0 
36.8 
36.4 
46.0 
61.6 
56.0 

TABLE 3.--Maximum freeair wind velocities (meters per second), for different sections of the United Slates based on pilot balloon observation8 
during February 1938 

II 1 1  

7 
7 
1 
9 

13 
a6 

Surlaw to 2,600 meters (m. 8.1.) 11 Between 2,600 and 6,000 meters (m. 8.1.) 

Oolumbus. 
Knoxville. 
Key West. 
Fargo. 
Wichita 
Amarlllo. 

Above 5,000 meters (m. a. 1.) 

N W - - - - - -  
WNW.-.- 
NW-----.10,000 
WNW..-- 
WSW-..-- 
WNW..-- 
NNW.- - -  
N _ _ _ _ _ _ _ _ _  
NNW-- - -  

6.860 
8,130 

6,660 
6,560 
6,970 
7,130 
8.800 

10,640 

N N W - - - -  
NW _ _ _ _ _ _  
WNW--- .  
NNW.- - -  
w s w . . - - -  
SSW _ _ _ _ _ _  
SSW _ _ _ _ _ _  
SE _ _ _ _ _ _ _ _  
8W __-__- -  

2.600 
1,800 
1.580 
2.330 
1,880 
1,380 
2,300 

810 
1,180 

28 
28 
28 
20 
27 
5 
7 

10 
4 

I- 

Btation 

3 n 

16 Portland. 
17 Modena. 
17 LasVegaa. 

1 Malne, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, 

1 Delaware, Maryland. Vuginia, West Virginla, southern Ohio, Kentucky, eastern 

J South barolina Georgia, Florida. and Alabama. 
4 Michigan. Wisionsin. Minnesota, North Dakota, and Bouth Dakota. 

8 Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and westsm 

7 Montana, Idaho, Washington. and Oregon. 
8 Wyoming, Colorado, Utah, northern Nevada, and northern Californla. * Southern California, southern Nevada, Arizona, New Melioo, and extreme west 

New York, New Jersey. Peqnsylvania. and nofthern Ohio. 

Tennessee and North Carolina. 

Tennessee. 

Texas. 
I Indiana, Illinois, Iowa, Nebraska, Kansas. and MiSSOU1. 

RIVERS AND FLOODS 
[River and Flood Division, MBRRILL BERNABD in Charge] 

By BENNETT SWENBON 

Precipitation during February was heavy over most of 
a wide belt est,ending from Texas and New Mexico north- 
eastward over the Lake region, and also in nearly all of 
the Pacific slo e area. The relatively heaviest amounts 

the rainfall was from 200 to 400 percent or more of the 
normal. On the other hand, in the South Atlantic slope 
and East Gulf of Mexico drainage area, it  was one of the 
driest months of February of record. 

February occurred in the 

Meramec River in Missouri, the Wabash-White Rivers in 
Indiana, the White Basin in Missouri and Arkansas, the 
Arkansas and Red Basins, the St. Francis River in hlis- 
souri and Arkansas, the Trinity River in Texas, and in the 
San Joaquin and Sacramento Rivers in California. 

St. Luwrence drainage.-Heavy rains in Michigan on 
February 5 and again on the 12th-13th caused two sharp 
rises in the Grand and Saginaw River systems and other 
small streams in southern Michigan. The snow cover was 
not excessive and did not have an appreciable effect on 
the flood, but the mild temperature and rain caused the 

occurred in C s ifornia and the lower Great Plains where 

livers in Michigan, southern Rw isconsin, and Illinois, the 
The principal floods durin 

solid ice in the rivers to break up and resulted in ice jams 
that caused increased overflow. 

The storm of February 12-13 broke all records for 
maximum short period rainfall, as well as for the 24-hour 
period for Februar at several points. The greatest 

occurred within 24 hours. This is the greatest of record 
at  that point for the month of February or any winter 
month, and for any month in the past 33 years. 

The intensity of the rainfall and presence of ice in the 
streams produced sudden rises that gave little time for 
warnings except in the lower portions of the streams. 
Damages have been estimated as follows: Grand River, 
$95,200; Saginaw River, $22,800; other rivers in south- 
eastern Michigan, $119,350. 

Atlantic slope drain.age.-A severe local flood occurred 
in the Mohawk River a t  Amsterdam, N. Y., on February 
7-8. The river rose 10.3 feet in 24 hours on February 6-7, 
due to moderate rains and high temperatures which caused 
moderately heavy run-off in the tributaries of the Mohawk 
River. In the meantime, the ice that had moved out of the 
Schoharie River on January 25 and had moved slowly 

amount occurred at  H ast Lansing, Mich., where 4.33 inches 


